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Ac : acetyl
br. : broad
calcd. : calculated
c. c. : column chromatography
BORSM : based on recovered starting material
BSA : bovine serum albumin
COSY : correlation spectroscopy 
DAP : diaminopimelic acid
DIPEA : N,N-diisopropylethylamine
DMAP : 4-(N,N-dimethylamino)pyridine
DMF : N,N-dimethylformamide
DMP : Dess-Martin periodinane
DMSO : dimethyl sulfoxide
Dpt : diptericin
EI : electron ionization
Et : ethyl
FAB : fast atom bombardment
FBS : fatal bovine serum
Fr. : fraction
GPC : gel permeation chromatography
HMBC : heteronuclear multiple bond correlation
HMQC : heteronuclear multiple quantum coherence
HPLC : high performance liquid chromatography
HR : high resolution
hs : heat shock
HUVEC : human umbilical vein endothelial cell
IL : interleukin
LPS : lipopolysaccharide
LR : low resolution
Me : methyl
MOM : methoxymethyl
MPA : !-methoxyphenylacetic acid
MS : mass spectrometry
MTT : methyl thiazolyl tetrazorium
NMO : N-methylmorpholine N-oxide
NMR : nuclear magnetic resonance
ODS : octadecyl silyl silica gel
PDC : pyridinium dichromate
PG : protecting group
Ph : phenyl
PMB : p-methoxybenzyl
Rf : rate of flow
rt : room temperature
SEM : 2-(trimethylsilyl)ethoxymethyl
TBS : tert-butyldimethylsilyl
THF : tetrahydrofuran
TLC : thin layer chromatography 
TLR : toll-like receptor
TMS : tetramethylsilane or trimethylsilyl
TNF : tumor necrosis factor
Troc : 2,2,2-trichloroethoxycarbonyl
UV : ultraviolet
UAS : upstreaming activating system
vic : vicinal
WSC : water soluble carbodiimide
WL : wave length
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????????????????????????????????????????
????????????????????????????????????????
???????????? (pathogen-associated molecular patterns: PAMPs) ???????
???????????.1 ????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????.2 
????????????????????????????????????????
????????????????????????????????????????
???????????????????????????????????????
????????????????????.3 ???????????????????
????????????????????????????????????????
???????????????????????????????????????
????????????????????????????????????????
???????.4 ????????????????? eritran (1),5 ???? 2009 ????
???????????????????? TAK242 (2)6 ?????? (Figure 1)????
?????????????????????
1
????????????????????????????????????????
??????,7 ?????????????????????????????????
????????????????????????????????????????
???????????????,8 ???? TLR ??? TNF ????????????
???? Toll ??? Imd ????????? (Figure 2).9 ??????????????
????????????????????????????????????????
??????????????????????????????????
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TAK242 (2)Eritran (1)
Figure 1??????????????????
Figure 2???????????????????????
????????????????????????????????????????
????????????????????????????????????????
?.10 ??????????????????????????????? 1 ????
diptericin ??????? (??????) ????????? lacZ ??????????
????????????? (Dpt-lacZ ?) ?????????????????????
????????????????????? (LPS) ????????????????
??????,11 deptericin ?????????????????????????????
??????? lacZ ????? !-galactosidase ???????????????????
????? !-galactosidase ?????????????? !-galactosidase ???????
????????????????????? (Figure 3)?
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Figure 3?????????????? (Dpt-lacZ ?)
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?LPS ??????????????
?????????????????
??????
???????? (LPS ??)
???????
?????? (Diptericin)
???????? lacZ
!-galactosidase
?????
????
LPS ??
??
!
-G
al
ac
to
si
d
as
e
LPS ???
?????
???
or
?? 
???????
???????????????????????????????????????? 
!-galactosidase ?????????????????????????????????
?? S2 ??????????? MTT ?????????
????hs-lacZ ??????hs-GAL4/UAS-lacZ ??????????????????
????????????hs-GAL4/UAS-lacZ ??????????????????
?????????????????????? GAL4 ???????????????
????GAL4 ????????????? UAS ?????????????? lac Z ??
???????!-galactosidase ??????????????????!-galactosidase ???
????????????????????????????????????????
???? (Figure 4)?
??????Dpt-lacZ ??S2 ??????? MTT ??? hs-lacZ ????3???????
???????????????????????????????!
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Figure 4?hs-lacZ ? ???
GAL4
GAL4
??? (35 ºC"#20 min)
heat shock promotor
UAS ?????????lacZ
!-Galactosidase
????
????
??
+ Sample 25 ºC
18 h
!-Galactosidase
??
??
GAL4
????????????????????????????????????????
?????????????????????????????????????? 
penicillin G (3) ? cyclosporine A (4), tacrolimus (5) ???????????????????
??????????? (Figure 5)?
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????
????????????????????????????????????????
?????????????????????????????????? Streptmyces sp??
???celastramycin A (6)12???? Aspergillus sp???? TP-1 (7)13???? Talaromyces sp???
? TP-76 (8)14 ??????????????????????????????????
?????? Streptomyces sp. ???chartreusin (9)15 ??setamycin (10)16 ?????????
?????? (Figure 7).17 ????????????????????????????
????????????????????????????????????????
5
Cyclosporine A (4)
from Tolypocladium inflatum
Tacrolimus (5)
from Streptomyces tsukubaensis
Penicillin G (3)
from Penicillium notatum
Figure 5???????????????????
????????????????????????????????????????
???????????????????????????????????
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Figure 6!??????????????????????????????
TP-1 (7)
TP-76 (8)
Chartreusin (9) Setamycin (10)
Celastramycin A (6)
????????????????????????????????????? 
Gonytrichum sp?? ????????????????????????????????
??????? gonytolide A (11) ?????????????????? (Figure 7)???
????????????????????????????? gonytolide B-G (12-17) ?
?? (Figure 8)????gonytolide A (11) ??????????????????????
???????????????????????????????????????
??????????? gonytolide A (11) ?????????????????????
???????? gonytolide A (11) ????????????????????????
???????????????? gonytolide A (11) ????????????????
???????????? gonytolide F (16) ????????????????????
???
7
4
Gonytolide A (11)
Figure 7?Gonitolide A (11) ????????????
??????????
??????
?????????
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8Gonytolide B (12)
Gonytolide D (14)
Gonytolide E (15)
Gonytolide C (13)
Gonytolide F (16) Gonytolide G (17)
Figure 8???? Gonytrichum sp. ??????????gonytolide B-G (12-17)
??
? 1 ?????????????? Gonytrichum sp. ???
?????
? 1 ????? Gonytrichum sp. ?????? gonytolide A-G (11-17) ???
??????????????????????????? 27,000 ?????????
???????????????????????? Gonytrichum sp. ????????
???????????????????????????????? (Table 1)????
?????????????????????????????????
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Table 1 Gonytrichum sp. ???????????????? S2 ?????
?????? (%)
????? (%)
[Sample conc. 100 µg/mL]
[Sample conc. 100 µg/mL]
Extract
176.3 ? 9.7
98.2 ? 1.3
? 1 ??Gonytolide A (11) ???
?Gonytrichum sp. ???????? 21.12 g ???????????????????
???????Fr. 1~9 ????????????????????? Fr. 5 ?? TLC ??
?? 254 nm ? UV ???????????????????????????????
??????????????????????????? Fr. 5 ?????????
??????? gonytolide A (11) ? 87.4 mg ?? (Figure 9)?
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Fr. 1
106.1 mg
MeOH
Fr. 2
41.0 mg
Fr. 3
421.4 mg
Fr. 4
83.8 mg
Fr. 5
164.9 mg
Fr. 6
802.7 mg
Fr. 7
17219.3 mg
Fr. 8
2339.4 mg
n-hexane-
EtOAc
(1:0-9:1)
n-hexane-
EtOAc
(9:1-3:1)
n-hexane-
EtOAc
(3:1-1:1)
n-hexane-
EtOAc
(1:1-1:4)
n-hexane-
EtOAc
(1:4-0:1)
EtOAc-
MeOH
(1:0-4:1)
EtOAc-
MeOH
(4:1-1:1)
EtOAc-
MeOH
(1:1)
SiO2 c. c.
n-hexane, n-hexane-EtOAc (1:0-1:4), EtOAc,
EtOAc-MeOH (4:1-1:1), MeOH
SiO2 c. c.
CHCl3-MeOH (49:1)
Gonytrichum sp. n-BuOH extract 21.12 g
Fr. 9
553.7 mg
GPC HPLC 
(JAIGEL-1H; CHCl3)
Gonytolide A (11)
Figure 9 Gonytolide A (11)????
? 2 ??Gonytolide B-G (12-17) ???
?Fr. 5 ???????????????????????????????????Fr. 
6 ?? TLC ?? gonytolide A (11) ?????????????????????????
???????? gonytolide ???????????????????????????
??????????Fr. 6 ? TLC ??????????????????????ODS 
?????????????GPC HPLC ???????????Fr. 6-3 ??? gonytolide 
A (11) ???????????? gonytolide B (12) 3.1 mg?gonytolide C (13) 1.6 mg?
gonytolide D (14) 8.3 mg ???? (Figure 10)??? Fr. 6-6 ?????????????? 
gonytolide E (15) 4.0 mg ??? (Figure 11)
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Fr. 6
802.7 mg
SiO2 c. c.
n-hexane-EtOAc-MeOH
n-hexane-
EtOAc
(1:0-1:1)
n-hexane-
EtOAc
(1:1-1:2)
n-hexane-
EtOAc
(1:4)
n-hexane-
EtOAc
(1:4-0:1)
n-hexane-
EtOAc
(1:1)
EtOAc-
MeOH
(1:0-0:1)
SiO2 c. c.
n-hexane-EtOAc (2:3-0:1)
H2O-MeCN (1:1)
SiO2 c. c.
n-hexane-EtOAc (1:1)
GPC HPLC 
(JAIGEL1H;CHCl3)
Gonytolide B (12)
3.1 mg
H2O-MeCN (1:1-2:3)
ODS c. c.
H2O-MeCN (49:1-9:1)
GPC HPLC 
(1H;CHCl3)
SiO2 c. c.
n-hexane-EtOAc (1:1)
Gonytolide C (13)
1.6 mg
ODS c. c.
SiO2 c. c.
CHCl3-MeOH (1:0-49:1)
Fr. 6-1
17.1 mg
Fr. 6-2
38.7 mg
Fr. 6-5
87.2 mg
Fr. 6-4
117.0 mg
Fr. 6-3
301.8 mg
Fr. 6-6
255.4 mg
Gonytolide D (14)
8.3 mg
Figure 10?Gonytolide B-D (12-14) ???
CHCl3-MeOH (49:1)
SiO2 c. c.
n-hexane-EtOAc (1:2)-MeOH
ODS c. c.
H2O-MeCN (1:1)
SiO2 c. c.
CHCl3-MeOH (99:1-49:1)
??? Fr. 4 ??? Fr. 6 ? TLC ???254 nm ? UV ????????????????
??????????gonytolide A-E (11-15)? ????????????????????
?????????????????????????????????gonytolide A (11) 
???????? gonytolide F (16) 1.8 mg ??????? gonytolide G (17) 7.0 mg ??? 
(Figure 12).
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SiO2 c. c.
CHCl3-MeOH (9:1-1:1)
ODS c. c.
H2O-MeOH (49:1-9:1)
GPC HPLC 
(JAIGEL-1H;CHCl3)
Gonytolide E (15)
4.0 mg
Fr. 6-6
255.4 mg
Figure 11?Gonytolide E (15) ???
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ODS c. c.
H2O-MeCN (7:3)
Gonytolide G (17)
7.0 mg
Fr. 4
83.8 mg
SiO2 c. c.
CHCl3-MeOH (1:0)
SiO2 c. c.
n-hexane-EtOAc (1:1)
Gonytolide F (16)
1.8 mg
Figure 12?Gonytolide F (16) ?? G (17) ???
Fr. 6-3
301.8 mg
SiO2 c. c.
CHCl3-MeOH (49:1)
? 2 ??Gonytolide A (11) ?????
? 1 ?????????
?Gonytolide A (11) ?????????????????HREIMS ?? m/z 638.1616??
?? C32H30O14 ?????????1H NMR ?? 1??????????????????
???? (! 11.45 (1H, s)) ?????????13C NMR?HMQC ????????1 ???
???????? (! 193.4)?2 ????????????? (! 175.1, 168.0)?5 ?? 4 ??
sp2 ?? (! 161.1, 156.1, 150.2, 113.7, 105.9)?1 ?? 3 ? sp2 ?? (! 111.0)?1 ???????
???? 4 ??? (! 83.7)?1 ?????????? (! 80.6)?1 ???????? (! 
53.4)?3 ???????? (! 39.1, 27.0, 22.0)?sp2 ???????? 1 ??????? (! 
21.1)??????????????? 13C NMR ?? 16 ???????????????
???????? C32H30O14 ??????????????gonytolide A (11) ??C16H15O7 ?
???????????????????????????? (Table 2)?
?????????????? HMBC ??????????????????????
?????? 4a ??5 ??6 ?????6 ??????? 5 ??8 ??14 ?????14 ?
?????????? 6 ??7 ??8 ??????????????8a ? sp2 ?????
???? sp2 ??? 5 ???????????????????????????? I ?
??????? (Figure 13)????1H-1H COSY ???9 ??10 ???????????
??????? HMBC ???????????9 ??????? 12 ?????11 ???
???? 10 ??12 ??????????? "-?????????15 ?????????
?? 13 ????????????????????????????????? 3 ??
????????? 4 ???????2 ??9 ??13 ????????????? II ??
??? (Figure 13).
14
?????HMBC ?????? 3 ??????? 4a ?????????????? I ?
???? II ? 4 ???????????????????????????????? 
(C16H15O7)2 ??????????????????????8a ?? 2 ????????
???????? I ??? II ???????????????????????????
????????????????????????? 8,8' ?????????????
?????????? gonytolide A (11) ??????????? (Figure 14). 
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???? II
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1H-1H COSY 
HMBC
Figure 13?Gonytolide A (11) ????? 
8
8'
8a 2
34a
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Figure 14?Gonytolide A (11) ?????
???? I
4a
5
6
7
8
8a??
Table 2?Gonytolide A (11) ??NMR ???
Position 13C (ppm)a 1H (ppm)a
2/2' 83.7
3/3' 39.1 3.02 (1H, d, J = 16.7 Hz)
2.97 (1H, d, J = 16.7 Hz)
4/4' 193.4
4a/4a' 105.9
5/5' 161.1
6/6' 110.0 6.52 (1H, s)
7/7' 150.2
8/8' 113.7
8a/8a' 156.1
9/9' 80.6 4.80 (1H, dd, J = 8.3, 5.1 Hz)
10/10' 22.0 2.27-2.35 (1H, m)
2.15-2.27 (1H, m)
11/11' 27.0 2.35-2.47 (2H, m)
12/12' 175.1
13/13' 168.0
14/14' 21.1 2.03 (3H, s)
13-OMe/13'-OMe 53.4 3.70 (3H, s)
5-OH/5'-OH 11.45 (1H, s)
a600 MHz for 1H and 150 MHz for 13C in CDCl3
16
? 2 ?????????
????????????? NOESY ???????????????????????
?????????????????????????????????????? 
gonytolide A (11) ??X ???????????????? 2/2'R*, 9/9'S* ????? (Figure  
15).
???? gonytolide A (11) ?????????????9/9' ??????? (R)- ??? (S)-
????????????????????? 1H NMR ????????? !"(R-S) ??
????????????????????.18 ?????gonytolide A (11) ?????
??1% ?????????????#-????????? 18 ?????????? 18 
? 9 ???????? (R)- ??? (S)-???????????????? 19 ??? 20?
??(Scheme 1)?
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Figure 15?Gonytolide A (11) ? ORTEP ??????
S*
S*
R*R*
????? 19 ??20 ?1H NMR ????????? !"(R-S) ?????????????
???????????????????????????9/9' ??????? S ???
????????? gonytolide A (11) ?????? 2/2'R?9/9'S ????????????
? (Figure 17). 
18
1% HCl-MeOH, rt
35%
(72% BORSM)
(R) or (S)-MPA, WSC, 
DMAP, Et3N, CH2Cl2??rt
11
18
19: R= (R)-MPA (40%)
20: R= (S)-MPA (37%)
9S
2R
Gonytolide A (11)
Figure 17???? 19?20 ??? gonytolide A (11) ?????
Scheme 1?Gonytolide A (11) ?? MPA ???? 19, 20 ????
19, 20
9 ??????? !"(R-S) ?
?????????
2R
9S
9
9
? 3 ????????
????????????????????????????????????????
????????????????????????????????????????
?????????????????? noduliprevenone (21)19 ????????????
????????????????????????????????????? 22 ?
????????????????????????????????????????
??????????????????????????.20 ??? gonytolide A (11) ? 
8,8' ????????????????????????????????22 ?????
?????????????? (Figure 17)?
?????gonytolide A (11) ???????????????????????????
???????????????????????????CD ???????????
??????????????? 265 nm ??????????????????
Gonytolide A ? o-???????? (bp = 180-183 ˚C) ????????????????
?????? CD ?????????? (Figure 18)??????? CD ????????
???????? 265 nm ????????????????????????????
????????????????????????????????
19
(aR)-Noduliprevenone (21)
Figure 17???????????
(aR)-22
?????gonytolide A (11) ?????????????????????X ?????
????????????????????? 8,8' ??????? S ?????????
?? (Figure 19)?
20
14
aS
Figure 19?Gonytolide A (11) ???????
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aS
Figure 18!Gonytolide A (11) ? CD ?????
!
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m
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???????
? 3 ??Gonytolide B-G (12-17) ?????
? 1 ??Gonytolide B (12) ?????
?Gonytolide B (12) ????????????????Gonytolide B (12) ? HREIMS ??
???? m/z 638.1613???? C32H30O14 ??????????? gonytolide A (11) ???
????Gonytolide B (12) ?? 13C NMR ???????????gonytolide A (11) ???? 
32 ???????????????????????? 2 ?????????????
?????? HMQC ??????????????????????????????
???????????????????1H NMR, 13C NMR ?????????????
?? gonytolide A (11) ????????????gonytolide B (12) ? gonytolide A (11) ??
????????????????????????????????????????
? (Table 3)?
??????? HMBC ??????????????5 ??????????????
????? (! 11.42 (1H, s)) ?? 4a, 5, 6 ?????6 ??????? 4a, 5, 8 ?????14 
????????6, 7, 8 ?????????????????????????? (???
? A) ? gonytolide A (11) ???? 8 ???????????? (???? B ) ?????
????????????????5' ??????????????????? (! 11.72 
(1H, s)) ?? 4a', 5', 6' ?????8' ??????? 6', 8a' ?????14' ??????? 6', 
7', 8' ???????????????????? B ? 6' ?????? A ???????
???????gonytolide B (12) ???????????(Figure 20)?
21
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Figure 20?Gonytolide B (12) ?????
4a
56
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Table 3?Gonytolide B (12) ? NMR ???
Position 13C (ppm)a 1H (ppm)a
2 85.0
3 39.6 3.12 (1H, d, J =16.9 Hz)
2.91 (1H, d, J =16.9 Hz)
4 193.6
4a 106.0
5 161.2
6 111.7 6.54 (1H, s)
7 151.3
8 114.3
8a 156.1
9 80.6 4.68 (1H, dd, J = 8.4, 3.8 Hz)
10 22.1 2.17-2.20 (1H, m)
2.03-2.10 (1H, m)
11 26.6 2.30-2.40 (1H, m)
1.90-2.00 (1H, m)
12 175.1
13 168.7
14 20.8 1.99 (3H, s)
13-OMe 53.5 3.67 (3H, s)
5-OH 11.42 (1H, s)
2' 84.5
3' 40.1 3.50 (1H, d, J = 17.3 Hz)
3.17 (1H, d, J = 17.3 Hz)
4' 194.1
4a' 105.8
5' 159.7
6' 116.4
7' 149.3
8' 108.4 6.52 (1H, s)
8a' 158.4
9' 79.9 4.79 (1H, dd, J = 8.6, 4.0 Hz)
10' 21.7 2.50-2.60 (1H, m)
2.20-2.40 (1H, m)
11' 27.8 2.78-2.88 (1H, m)
2.55-2.60 (1H, m)
12' 176.1
13' 168.8
14' 20.9 2.02 (3H, s)
13-OMe 53.8 3.81 (3H, s)
5'-OH 11.72 (1H, s)
a600 MHz for 1H and 150 MHz for 13C in CDCl3
23
? 2 ??Gonytolide C (13) ?????
?Gonytolide C (13) (????????HREIMS m/z 638.1824 [M+]???? C32H30O14 )?? 
gonytolide A (11) ? gonytolide B (12) ????????????????????????
?????????????Gonytolide C (13) ?? 13C NMR ????? 32 ???????
?????????? 16 ??????? gonytolide A (11) ????????????? 
gonytolide A (11) ??????????? (???? A ) ??????????????? 
16 ??????? gonytolide A (11) ?????????(Table 4)?
?HMQC?HMBC ???????????????????????????????
?????? A ?????????? (! 11.64 (1H, s)) ?? 4a, 5, 6 ?????6 ????
??? 5, 6, 7 ?????14 ??????? 6, 7, 8 ???????????8 ?????? 
B ???????????????????? B ?????????? (! 11.21 (1H, s)) 
?? 4a', 5', 6' ?????6' ??????? 5', 6', 7' ?????14' ??????? 6', 7', 8' ?
????????? 8' ?????? A ??????????????????????
??? A ????? B ? 8, 8' ????????????????????????
(Figure 21)?
???????? B ????????????????????????? A ????
????1H NMR ??????????????? (!H 14.04 (1H, s)) ?????????
??????1H-1H COSY ?? 9'?10'?11' ???????????????HMBC ??
????? 10' ??????? 2', 12' ??????????????????? 3', 12' ?
???13'-OMe ??????? 13 ?????????????????2'?9'?10'?11'?12'?3' 
????????????????????????????????????????
???????????????????????????? rugulotrosin A (23)21 ? 13C 
NMR ???????????????????????????? B ????????
??????????????? (Figure 22)?(Table 4)???????????? A ? B ?
???????gonytolide C (13) ?????????? (Figure 21)?
24
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Figure 21?Gonytolide C (13) ?????
Figure 22?Rugulotrosin A (23) ???
???? B
2'
3'
9'
10'
11'
12'
13'
4a'
5'
6'
7'8'
4a
5
6
7
8
???? A
4'
8a'
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Table 4?Gonytolide C (13) ? NMR ???
Gonytolide C Regulotrosin A21
?Position?
13C (ppm)a 1H (ppm)a 13C (ppm)b
2 85.3
3 39.7 2.90 (2H, s)
4 192.7
4a 105.1
5 161.5
6 111.1 6.46 (1H, s)
7 148.4
8 113.5
8a 156.6
9 80.2 4.76 (1H, dd, J = 8.9, 1.4 Hz)
10 22.1 2.20-2.35 (1H, m)
2.05-2.20 (1H, m)
11 26.2 2.05-2.20 (1H, m)
1.50-1.65 (1H, m)
12 175.1
13 167.8
14 20.7 1.87 (3H, s)
13-OMe 53.6 3.76 (3H, s)
5-OH 11.64 (1H, s)
2' 84.3 84.3
3' 101.1 101.1
4' 186.7 186.6
4a' 105.9 104.8
5' 160.6 159.3
6' 111.3 6.52 (1H, s) 116.7
7' 151.8 150.2
8' 114.7 109.2
8a' 156.4 157.9
9' 71.4 4.11 (1H, ddd, J = 12.7, 5.7, 4.3 Hz) 71.9
10' 23.2 2.05-2.30 (1H, m) 23.8
1.95 (1H, ddd, J = 13.6, 8.0, 5.7 Hz)
11' 27.6 2.82 (1H, ddd, J = 19.8, 10.2, 8.0 Hz) 27.5
2.61 (1H, dd, J = 19.8, 7.0 Hz)
12' 178.4 177.7
13' 167.8 170.2
14' 20.9 2.17 (3H, s) 20.9
13-OMe 52.8 3.66 (3H, s) 53.1
5'-OH 11.21 (1H, s)
a600 MHz for 1H and 150 MHz for 13C in CDCl3
b100 MHz for 13C in CDCl3
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? 3 ??Gonytolide D (14) ?????
?Gonytolide D (14) ???????????????HREIMS ????? 638.1632???
? C32H30O14 ???????????? gonytolide A-C (11-13)????????? 1H NMR 
?? 13C NMR ??? gonytolide C (13) ?????????????????????!-?
??????????? A ?????????????????? B ????????
?????????? (Table 5)????????????? HMQC ?? HMBC ????
????????????? A ??????????????? ("# 11.41 (1H, s)) ?? 
4a, 5, 6 ?????14 ??????? 6, 7, 8 ??????? 3 ??????? 4a ????
?????????? A ? 8 ?????? B ???????????????????
??? B ???????????????("H 13.97 (1H, s)) ??? 4a', 5', 6' ?????14' ?
?????? 6', 7', 8' ?????8' ??????? 8a' ??4a' ????????????
???? B ? 6' ?????? A ???????????????????gonytolide D 
(14) ???????? A?B ? 8,6' ????????????????????? (Figure 
23)?
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Figure 23?Gonytolide D (14) ?????
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7 8
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4a
14
5'6'7'
8'
8a'
4a'
14'
HMBC
3
???? A
9
13
9'
12'
14'
Table 5?Gonytolide D (14) ? NMR ???
Position 13C (ppm)a 1H (ppm)a
2 85.1
3 39.6 3.11 (1H, d)
2.88 (1H, d)
4 193.1
4a 106.0
5 161.1
6 111.6 6.53 (1H, s)
7 151.1
8 114.6
8a 156.6
9 80.5 4.67 (1H, dd, J = 8.1, 3.4 Hz)
10 22.1 2.26 (1H, m)
2.13 (1H, m)
11 26.5 2.27 (1H, m)
1.98 (1H, m)
12 175.1
13 168.0
14 20.8 2.03 (3H, s)
13-OMe 53.4 3.68 (3H, s)
5-OH 11.41 (1H, s)
2' 84.2
3' 101.1
4' 186.6
4a' 105.2
5' 159.9
6' 116.5
7' 148.7
8' 108.7 6.57 (1H, s)
8a' 159.0
9' 72.2 4.33 (1H, ddd, J = 12.4, 5.1, 2.6 Hz)
10' 23.7 2.10-2.25 (1H, m)
1.90-2.20 (1H, m)
11' 27.5 2.69 (1H, ddd, J = 19.8, 10.2, 8.0 Hz)
2.67 (1H, dd, J = 19.8, 7.0 Hz)
12' 177.7
13' 169.5
14' 20.9 1.97 (3H, s)
13-OMe 53.2 3.78 (3H, s)
5'-OH 11.51 (1H, s)
9-OH 2.84 (1H d, J =?2.6 Hz)
a600 MHz for 1H and 150 MHz for 13C in CDCl3
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? 4 ??Gonytolide E (15) ?????
?Gonytolide E (15) ???????????????HRFABMS ?? m/z 657.1824 [M+H] 
????????????????? C32H34O15 ??????????gonytolide A (11) ?
???????????????????13C NMR ????????? 32 ??????
????????????? 16 ?? gonytolide A (11) ?????????????? A 
? !-????????????????????????????????? 16 ??
???? gonytolide A (11) ?????????? 9' ? ("? 74.6) ??? 12' ? ("??168.2) ??
????? gonytolide A (11) ("c 80.6?? "c 175.1) ?????????????????? 1H 
NMR ????? gonytolide A (11) ? !-??????????????"H 4.80 (1H, dd, J = 8.3, 
5.1 Hz)) ??????????????? ("H 3.78 (1H, dd, J = 10.4, 1.7 Hz))????? B ?
????? A ? !-????????????????????????????????
????(Table 6)?????? TLC ?????gonytolide E (15) ? Rf ?? gonytolide A (11) 
??????????????????
?????gonytolide E (15) ????? A ????? B ?????????????9' ?
???? 12' ?????????????????? gonytolide A (11)?B (12) ?????
??????????? (Scheme 2)?????????????? 13C NMR?1H NMR ?
????? gonytolide A (11) ????????gonytolide E (15) ? 8,8'-?????????
??????????????????????? gonytolide A (11) ????????
??gonytolide E (15) ????????????? aS, 2R, 2'R, 9S, 9'S ??????
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30
WSC, Et3N, 
DMAP, CH2Cl2, rt
93%
Gonytolide E (15) Gonytolide A (11)
???:
???: [!]D   +49.6 (c 0.194, CHCl3)27
[!]D   +43.2 (c 0.083, CHCl3)
27
Scheme 2?Gonytolide E (15) ?? gonytolide A (11) ????
9
9'
9' 9
2
2' 2'
2
??????
??????
Table 6. Gonytolide E (15) ? NMR ???
Position 13C (ppm)a 1H (ppm)a
2 84.1
3 39.6 2.96 (1H, d, J = 12.8 Hz)
2.92 (1H, d, J = 12.8 Hz)
4 193.7
4a 106.1
5 160.7
6 110.4 6.45 (1H, s)
7 149.9
8 113.7
8a 156.3
9 80.9 4.76 (1H, dd, J = 11.2, 4.7 Hz)
10 22.0 2.15-2.37 (2H, m)
11 27.1 2.15-2.37 (2H, m)
12 175.9
13 169.9
14 21.0 1.95 (3H, s)
13-OMe 53.4 3.61 (3H, s)
2' 86.0
3' 39.6 2.99 (2H, s)
4' 195.8
4a' 106.1
5' 156.3
6' 111.2 6.39 (1H, s)
7' 151.4
8' 114.4
8a' 160.7
9' 74.6 3.78 (1H, dd, J = 10.4, 1.7 Hz)
10' 29.7 1.85-2.00 (2H, m)
11' 27.1 2.15-2.37 (2H, m)
12' 168.2
13' 169.9
14' 21.0 1.92 (3H, s)
13-OMe' 53.0 4.58 (3H, s)
a400 MHz for 1H and 100 MHz for 13C in CDCl3-CD3OD (99:1)
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? 5 ??Gonytolide F (16) ?????
?Gonytolide F (16) ???????????????HREIMS ????? 320.0871???
? C16H16O7????gonytolide A-D (11-14) ????????????13C NMR ????? 
gonytolide A (11) ??????????????????????????1H NMR ???
????????????????? !" 6.4 ppm ??????????????????
????????(Table 7)???????????????? 8 ??????????
gonytolide F (16) ? gonytolide A (11) ?????????????
????1H NMR ?????????????????? gonytolide A (11) ??????
????????????? gonytolide A (11) ???? 2R*, 9S* ?????????
(Figure 24)?
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Gonytolide F (16)
2R*
9S*
Figure 24. Gonytolide F (16) ???
Table 7. Gonytolide F (16) ? NMR ???
Position 13C (ppm)a 1H (ppm)a
2 84.0
3 39.4 3.12 (1H, d, J = 16.7 Hz)
2.95 (1H, d, J = 16.7 Hz)
4 193.0
4a 105.6
5 161.7
6 108.4 6.40 (1H, s)
7 151.6
8 111.0 6.38 (1H, s)
8a 159.0
9 80.9 4.85 (1H, dd, J = 8.0, 5.9 Hz)
10 22.0 2.35-2.50 (2H, m)
11 27.6 2.71 (1H, ddd, J =18.0, 9.8, 7.2 Hz)
2.58 (1H, ddd, J =18.0, 10.2, 6.7 Hz)
12 175.4
13 168.9
14 22.6 2.30 (3H, s)
13-OMe 53.6 3.72 (3H, s)
5-OH 11.38 (1H, s)
a400 MHz for 1H and 100 MHz for 13C in CDCl3
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? 6 ??Gonytolide G (17) ?????
?Gonytolide G (17) ???????????????HREIMS ????? 336.0836???
? C16H16O7???gonytolide F (16) ?????? 1 ??????????????????
1H NMR ?? 13C NMR ?????? gonytolide F (16) ?????????(Table 7)????
????????????????gonytolide F (16) ? 14 ????? (!c 21.9?!H 2.29 (3H, 
s)) ????????????????????? (!c 64.4?!H 4.66 (2H, s)) ?????
?????????? (Table 8)??????gonytolide G (17) ? gonytolide F (16) ? 14 ??
?????????????????????????????
????????????????gonytolide G (17) ????????????????
?????????????????????????????gonytolide F (16) ???
??? (Scheme 3)????????? NMR ?????? gonytolide F (16) ??????
??gonytolide G (17) ?????? 2R*, 9S* ????????????????? 
gonytolide F (17) ??????????gonytolide F (17) ???????????????
??????????
34
H2, Pd/C, MeOH, rt
54% 
Gonytolide F (16)Gonytolide G (17)
14
2R*
9S*
???:
???: ["]D   +25.1 (c 0.184, CHCl3)27
["]D   +24.5 (c 0.102, CHCl3)
27
Scheme 3?Gonytolide G (17) ?? gonytolide F (16) ????
Table 8?Gonytolide G (17) ? NMR ???
Position 13C (ppm)a 1H (ppm)a
2 84.1
3 39.5 3.13 (1H, d, J = 17.0 Hz)
2.98 (1H, d, J = 17.0 Hz)
4 193.3
4a 106.6
5 162.1
6 107.7 6.56 (1H, s)
7 153.8
8 105.1 6.59 (1H, s)
8a 159.4
9 80.9 4.87 (1H, dd, J = 7.8, 6.1 Hz)
10 22.0 2.40-2.50 (2H, m)
11 27.6 2.71 (1H, ddd, J = 17.4, 9.5, 7.3 Hz)
2.58 (1H, ddd, J = 17.4, 9.9, 6.8 Hz)
12 175.5
13 168.9
14 66.4 4.66 (2H, s)
13-OMe 53.7 3.74 (3H, s)
5-OH 11.42 (1H, s)
a400 MHz for 1H and 100 MHz for 13C in CDCl3
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? 4 ??Gonytolide ??????????
? 1 ??Gonytolide A (11) ?????????
????????Gonytrichum sp. ????????????????????????? 
gonytolide A (11) ????????????????????????????????
? Dpt-lacZ ??S2 ????hs-lacZ ?? 3 ?????????????????????
???????????????????????????gonytolide A (11) ? Dpt-lacZ 
????? 10 µg/mL ?? 5 ???????????????????????????
????????????????????????????????????????
?????????????10 µg/mL ????????????????gonytolide A (11) 
?????????????????????????? (Figure 25)?
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Gonytolide A (11)
Figure 25?Gonytolide A (11) ?????????
????????????Dpt-lacZ ?, n=4????????????hs-lac ???????????S2 ??
?????????????????????????????????????????????????
Concentration (µg/mL)
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? 2 ??Gonytolide B-G (12-17) ?????
?????? gonytolide B-G (12-17) ?????????????????gonytolide A (11) 
????????????????????????????????????????
??????????????????????????????????? 10 µg/mL 
??????????????????????? (Figure 26)????S2 ???????
?????????? gonytolide C (13)?D (14) ??? 100 µg/mL ???????????
??????????????????????????????????? gonytolide 
A (11) ??!-?????????8,8'-???????????????????????
37
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Figure yy ?????????????? (2)
Figure 26?Gonytoride B-G (12-17) ?????????
????????????Dpt-lacZ ?, n=4??????????S2 ??????????????????
?????????????????????????????????
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? 5 ??????????????????????
?Gonytolide A (11) ??????????????????????????????
???????? gonytolide A (11) ? 8, 8'-?????????????????????
??????????????????????????????????? gonytolide 
A (11) ???????????????
????????????????????????????6/6' ????????? 
(Scheme 4)???????? 24 ????????????????????S2 ????
? 30 µg/mL ?????????????????Dpt-lacZ ??? 10 µg/mL ??????
?? 4.5 ?????gonytolide A (11) ???????????????? (Figure 27)?
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Figure 27?????24 ???????
Scheme 4???? 24 ???
????????????Dpt-lacZ ?, n=4??????????S2 ????????????????
???????????????????????????????????
Concentration (µg/mL)
A
ct
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y
 (
%
 o
f 
co
n
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o
l)
SO2Cl2,?Et2O-THF (1:1), rt 
65% 
Gonytolide A (11) 24
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0
100
200
300
400
500
600
????????????????????????????gonytolide A (11) ? 5/5' ?
????????????????????????? (Scheme 5)??????????
? 4/4' ?????????????????????????????????????
???????????????????????????????????? 25 ? 
Dpt-lacZ ????? 10 µg/mL ?? 3 ???????gonytolide A (11) ?????????
???????????????????????????????S2 ???????
? 100 µg/mL ??????????? (Figure 28)?
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TMSCHN2, DIPEA, 
MeOH-MeCN (9:1), rt
 46%
Gonytolide A (11) 25
Figure 28???? 25 ???????
Scheme 5???? 25 ???
????????????Dpt-lacZ ?, n=4??????????S2 ????????????????
???????????????????????????????????
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?!-??????????????????????gonytolide A (11) ?????????
?????????? 18 ??????????? (Scheme 6)??????18 ? gonytolide 
A (11) ???? Dpt-lacZ ????? 10 µg/mL ?? 5 ??????????????? 100 
µg/mL ??????????????????!? ??????????????????
????????? (Figure 29)!
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Figure 29???? 18 ???????
HCl-MeOH, rt
35%
Gonytolide A (11) 18
Scheme 6?????18 ???
????????????Dpt-lacZ ?, n=4??? ??????S2 ???????????????????
????????????????????????????????
Concentration (µg/mL)
A
ct
iv
it
y
 (
%
  
o
f 
co
n
tr
o
l)
? 6 ????
????????????????????????????????????????
????????????????????? Gonytorichum sp. ???????????
????????????????? gonytolide A-G (11-17) ???????????
(Figure 30)?
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Gonytolide B (12)
Gonytolide D (14)Gonytolide C (13)
Gonytolide E (15) Gonytolide F (16) Gonytolide G (17)
Gonytolide A (11)
Figure 30?Gonytrichum sp. ???????????
?Gonytolide A (11) ?? E (15) ???????????????????????
gonytolide B (12)??C (13)??D (14)??F (16)??G (17) ???????????????????
???????????????????? gonytolide A-G (11-17) ??????????
???????????????????????????????????????
??????????????????????????????
?? 2 ?? 4 ?????????????????? noduliprevenone (21) ???????
???????!-????????????????????????????????
????????????????????? (Figure 31)?20 ?????????????
????????????????? I ???????????? gonytolide C (13) ? D 
(14) ???????? III ??????? III ???????????????? 9 ???
????????? !? ????????? gonytolide F (16) ???????? gonytolide 
F (16) ?? III ???????????????????? gonytolide A-E (11-15) ????
??????????? gonytolide B-G (12-17) ???????????????????
????? gonytolide A (11) ??????????????????????????? 
2 ??????? R ??????9 ?? S ??????????? (Scheme 7)?
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Figure 31?????????????? noduliprevenone (21) ???
Noduliprevenone (21)
44
Gonytolide A (11)??B (12)??E (15)
2R
9S
9S
2R
Gonytolide G (17) Gonytolide C (13), D (15)
Anthraquinone 
Scheme 7?Gonytolide ?????????
I II
IIIIVV
VI
Gonytolide F (16)
?? 4 ??????????????? gonytolide A-G (11-17) ????????????
???????????gonytolide A (11) ?????????????????????
??????????????????????????? gonytolide B-G (12-17) ???
????????? 5 ??????????????????????????????
????? gonytolide A (11) ???????????????????????????
?????????????????!-???????????? (24, 25, 18) ?????
????????????? (Figure 32)?
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24
25 18
Figure 32?????????????????
Gonytolide A (11)
Gonytolide B (12)
Gonytolide C (13)
Gonytolide D (14)
Gonytolide E (15)
Gonytolide F (16)
Gonytolide G (17)
?????????
????
????????????????? 8,8'-?????????????????????
?????????? !-??????????????????? (Figure 33)?????
?????????????????gonytolide E (15) ????????????????
????????????????????????????????????????
????????????????????????????????????????
??????????????????????????????? 26?27 ?????
?????????????????????? (Figure 34)?
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Figure 33?Gonytolide A (11) ??????????????
8, 8'-????????????
??????? 
R, X ?????
!-????????????
Figure 34??????????????? 
2726
aR aS
? 2 ?
????????? gonytolide A ?????
????????? Gonytorichum sp. ???????????????? gonytolide A (11) 
???????????????????????????????????????
?????????? gonytolide A (11) ??????????????????????
????????????? gonytolide A (11) ???????????????????
??gonytolide A (11) ???????????? gonytolide F (16) ????????????
??????????? (Figure 35)?
47
 Gonytolide F (16) Gonytolide A (11)
2
2'
8
8'
Figure 35?Gonytolide A (11) ?? gonytolide F (16) ???
? 1 ??????
?Gonytolide A (11) ??2/2' ?? !-????????????????? 8,8'-?????
????????????????????????????????????????
??? gonytolide F (16) ??????????????????gonytolide F (16) ????
?? 2 ?????????????????????????????????????
?????????????
?Gonytolide F (16) ????????? 2 ?? !-?????????????5 ????
????????7 ???????????????????? !-??????????
?????????????????????????????????? 28 ? 13 ??
???????? O-???????????!? ?????29?????????? 9 ??
??????????????????????????????????? 29 ?? 30 
????????????????????????????????30????????31 
?????? 33 ?????????????????????22 ????????? 31 
??????????????????????? 32 ???????????????
?????????????????? 33 ??????????? Friedel-Crafts ???
????????????????(Scheme 8)?
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Gonytolide F (16) 28
331,2:5,6-Di-O-
isopropyliden-D-mannitol
Orcinol
Scheme 8?Gonytolide F (16) ??????
31
2
5
7
32 30
29
13
9
? 2 ??????
???????????????????? 31 ?????????????? 1,2:5,6-di-
O-isopropyliden-D-mannitol ?????? vic-?????????????????????
?????????????????????3-butenylmagnesium bromide ????? 34 ?
????????????????????????????????????????
????????????????????????????????????????
???????? 34 ??? p-methoxybenzyl chloride ???? 3 ??????????
????????????????????????????????1,2-???? 35 ?
????????????????? 31 ?????????????? 2 ??????
????????????TBSCl ???? 1 ??????????????36 ????
????36 ? 2 ????? Swern ?????????????? 37 ??????? TBS 
???????????????????????????????????????
??3 M HCl-MeOH ?????????????????MOM ??????? 38 ??? 
(Scheme 9)?
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??????????????????????????? 33 ????????????
33 ????????????????????????????? Friedel-Crafts ???
?????????
????????? 2 ???? 33?? 38 ??????????????????????
???????????????????????????? 39 ????22 ??? 39 ??
????????????????????????????????????????
?????????????????????????????????? 39 ????
????????????????????????????????????????
??????????????? 40 ??? (Scheme 10)?
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1,2:5,6-di-O-
isopropyliden-D-mannitol
35
38
34
1) NaIO4, NaHCO3 aq, 
?CH2Cl2, rt
2)
?THF, rt
PMBCl, NaH, 
TBAI, DMF, rt
1) 1% HCl-MeOH, rt
2) MOMCl, DIPEA, 
?CH2Cl2, rt
24% (2 steps)
78%
87% (2 steps)
Scheme 9???? 38 ???
36 37
TBSCl, Et3N, DMAP, 
CH2Cl2, rt
DMSO, (COCl)2, Et3N, 
CH2Cl2, -80 ˚C?-40 ˚C
98% 95%
then HCl
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40
39
33
38
pyrrolidine, catechol, 
toluene, 130 ˚?
1) OsO4, NMO, H2O, 
?acetone, MeCN, rt
2) NaIO4, THF-H2O (2:1), 
?rt
H2, Pd/C, MeOH, rt
 6M HCl-THF (1:1), rt
24%
21% (3 steps)
70% (2 steps)
AcCl, AlCl3
PhCl, 70 ˚C
61%
 Orcinol
9
4544
Scheme 10???? 28 ???
28
NaClO2, 1,4-dioxane, 
1,3,5-C6H3(OEt)3, 
NaH2PO4aq, rt
9
41
13
???? 40 ??????????????????????????? 41 ??????
????????????????????????????????????????
??????????????????????.23 ??????????? 2-methyl-2-
butene ????????????,23 ????????????????????? 41 ?
??????????????? 42, 43?????? (Scheme 11)???????????
???????????????????? 1,3,5-trimethoxybenzene ?????????
?????? 2-methyl-2-butene ???????????? 42, 43 ???????????
???????1,3,5-triethoxybenzene ????????????????? 41 ?????
?????????1,3,5-triethoxybenzene ?????????? 40 ???????????
?????????????????????????????????????1,3,5-
triethoxybenzene ?????????????????????????????????
????????????????????????????????????
?????!-?????????????41 ? 9 ? PMB ???????????????
???????PMB ???????? 44 ????? !-?????????? 45 ???
????????? 44 ? 45 ????? 6M HCl-THF (1:1) ??????????!"??
???????????MOM ????????????? 28 ??? (Scheme 10)?
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9
41:X1=X2=H
42a:X1=H, X2=Cl
42b:X1=Cl, X2=H
43:X1=X2=Cl
2-Methyl-2-butene
1,3,5-C6H3(OEt)3
1,3,5-C6H3(OMe)3
41:42:43
0:4:1
5:2:1
1:0:0
scavenger
NaClO2, 1,4-dioxane, 
NaH2PO4aq, scavenger, rt
40
Scheme 11?????????????????
???? 28 ? 13 ????????????????????????????????
????????????????????????????????????????
??????????? (Scheme 12)?
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Oxidation
Decomposition
1) Swern ox.
2) NaClO2
3
4
2
1
Entry Result
Decomposition
Decomposition
1-MeAZADO+BF4-,24
NaClO2
No Reaction
1) DMP
2) NaClO2
PDC, DMF
Condition
Scheme 12?????28 ???????
13 13
4628
? 3 ????
????????????????? gonytolide A (11) ???????????????
????????? gonytolide F (16) ???????????????????????
???!-??????????????????????????????13 ?????
????????????????????????????????????????
???? gonytolide F (16) ????????????????????,25 4 ??????
?????? MOM ???????????????? 47 ?????DMF ???? 
PDC ??????????13 ??????????????????????????? 
(Scheme 13)???? 28 ???????????????? 4 ????????????
?????
??????????gonytolide F (16) ??????????????????????
???4 ????????????????????????????? (SEM, Troc ?) 
??????????????4 ?????????????????????????
?????????????!-??????????????????????????
?????MnO2 ? ????4 ???????????????????????  
gonytolide F (16) ???????????? (Scheme 14)?
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Scheme 13??????????????
PDC, DMF, rt
41%
47 48
44 13
??????????? gonytolide F (16) ??????????????? gonytolide A 
(11) ??????????????????????????????????????
?????????gonytolide F (16) ? 8 ???????????????-??????
??26 ??Ulmann???????27 ?????????????????????????
?????????? gonytolide A (11) ??????????????????????
????????????????????????????????????? 
(Scheme 15)?
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??????
?????
??? MnO2 ??
Scheme 14???????
30 49
?????????
??????
Gonytolide F (16)
Gonytolide A (11)
51 16
50!-????????
???????
?????
8
Scheme 15?Gonytolide F (16) ??????????
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??????
??
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
???????????
?????????????????????????????????? Gonytrichum 
sp. ??????????????????????????????????????
???????????????????????? gonytolide A (11) ????????
???????Gonytorichum sp. ????? gonytolide A (11) ??????? gonytolide B-
G (12-17) ???????? gonytolide A (11) ?????????? 3 ????? 18, 24, 25 
????????????????????????????????????????
?????? gonytolide A (11) ??????????8,8'-???????????????
?????????
?????????????? Gonytolide A (11) ??????????????????
????????????????????????????????????????
??????? gonytolide A (11) ?????????????????????????
????????????? gonytolide A (11) ???????????????????
? gonytolide F (16) ???????????????2 ?? !-????????????
??????????????????????????????????gonytolide F 
(16) ????????????????4 ?????????????????????13?
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????????????????????
??????????????? Gonytorichum sp. ?????????????????
??? gonytolide A (11) ?????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
????????????????????????????????????????
???????????????
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????
?????????? P-1030 ????????????????????????? 
JEOL JMS-DX 303 ???????JMS-700 ????????? JMS-T 100 GC ?????
???????NMR ????????????? JEOL JNM ECA-600 ???????
??JEOL JNM ECP-500 ??????????? JEOL JNM AL-400 ?????????
????????????? TMS ???????????? ppm ??????????
??? : s, ??? : d, ??? : t, ???????? : dd, ???????? : dt, ??? : m, ?
?????? : br. ?????????????????????? Silica gel 60 (70-230 
mesh ASTM, Merck), Cosmosil 140C18-OPN (nacalai tesque) ??????????????
??????????? 1 g ???? 2 mL????? 1 fraction ?????????????
????. HPLC ? LC-908W (Japan Analytical Industry Co., Ltd.) ??? LC-9201 (Japan 
Analytical Industry Co., Ltd.) ???, GPC ????????? JAIGEL-1H (f 21.5 mm x 500 
mm) (Japan Analytical Industry Co., Ltd.) ????? TLC ? TLC aluminium sheets Silica gel 60F254 
(0.25 mm, Merck) ???, ??? UV (254, 365 nm) ??????????????????
????????????????????. ???, ????????????????
??. 
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????????
????????????????????????????????????????
????????
????????????
???? 2 cm, ??? 10 cm ???????????????????????????
????????????25 ˚C? ?????????????????????????
?????? 12 ????????????????????????????????
???
?????????????? (Dpt-lacZ ?) 
1??????
????????????????? Schneider's Drosophila Medium (GIBCO)?20% FBS 
(Bio-West)?1% ??????Antibiotics-Antimycotic : GIBCO?????????? LPS ?? (10?
µg/mL) ???? DAP ????????? (100 ng/mL) ??????? DMSO ?????
?? 0.5% ??????????? 
????????????????(Dpt-lacZ ??) ? 30% glycerol ???????????
???70% ethanol ? ????? ??? (??) ????????? (??) ????????
????????????????????????????????????????
???????????????????????????????????????
??????? 1 ??????? 6 ???????1 well ????100 µL ????????96-
well plate ?? well ? 1 ?????? 25 ˚C ? 12 ????????
2?!-Galactosidase ???????????
???????? 12 ????????200 µL ? reaction buffer (60 mM Na2HPO4, 40 mM 
NaH2PO4, 10 mM KCl, 1 mM MgCl2, pH 7.8) ???? 500 µL ??????????????
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???????? (ULTRASONIC PROCESSOR XL : MISONIX) ???????????
????? (12000 rpm, 10 min., 4 ˚ C MX-300 : TOMY) ??????!-galactosidase ?????
??????????????
3?!-Galactosidase ???
?!-Galactosidase ???????????????????? !-galactosidase ? 100 ng/mL 
(2 ng/20 µL) ?? 10 pg/mL (200 fg/20 µL) ?? 10 ??? 0.1% BSA ???reaction buffer ??
???????????20?µL???????????????reaction buffer ? 80 ???
??? Galacton plus (TROPIX) ? 80 µL ???? 1 ?????????????? 0.25 M 
NaOH ? 8 ??????? Emerald II (TROPIX) ? 100 µL ??????????????
(Microplate Luminometer LB 96V ; Berthold) ???????????
4?Bradford ????????????
???????????????????????????? !-galactosidase ?????
?????????????????????????????? 10 µL ?????5 ?
???? dye reagent (BIO-RAD) ?? 200 µL ??????? 10 ????????MICRO 
PLATEREADER MODEL 680 (BIO-RAD) ????? 595 nm ?????????????
????????????? BSA ?????????0.5, 0.40, 0.25, 0.125, 0.05 mg/mL ?
????????????????????????????????????????
????????????????????
???????
????????????????????????? !-galactosidase ??????????
?????????????????? 1 ????? 6? ???????????????
? !-galactosidase ??????????????????? 4 ????????????
???DMSO ? LPS ???????????? !-galactosidase ???????? 100%?
DMSO ???????????!-galactosidase ???????? 0% ??????????
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???????????????????
S2 ???????????? (S2 ???)
1????????????
?S2 ?????? Schneider's Drosophila medium?20% FBS?1% ?????????
DMSO ??????? 3 µL ??? 297 µL ??? 96-well plate (FALCON) ?? well ? 50 
µL ???????????S2 ?? (4 x 105 cells/mL) ? ??well 50 µL ???????
?25 ˚C ? 24 ??????MTT ?? (???????? SF : nacalai tesque) ?? well ? 10 
µL ??????? 0 ??? (0 h) ? 4 ??? (4 h) ? MICRO PLATEREADER MODEL 680 
(BIO-RAD) ????? 450 nm ?????????????4 ????????????
????
2??????
?? well ? 4 h ?????? 0 h ?????????????? 4 ?????????
????????DMSO??????????????? 100% ????????????
??????????? 0% ????????????????????????
hs-GAL4/UAS-lacZ ???????????????????????????????
???? (hs-lacZ ?)
???????
?Dpt-lacZ ???????????????????LPS ?????? DAP ???????
??????????????????? T-2 toxin ? 100 µM ???????????
????????????
?Dpt-lacZ ????????????????????hs-GAL4 ??? UAS-lacZ ????
????F1 ???????????????????????????? (4 ˚C) ???
???????????????????????? 1 well ????100 µL ????? 96-
well plate ?? well ? 1 ???????37 ˚C ? 30 ??????25 ˚C ? 18 ???????
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2?!-Galactosidase ????????????!-galactosidase ????Bradford ?????
???????????????
?!-Galactosidase ????????????? Dpt-lacZ ???????????????
? DMSO ???????????100%?T-2 toxin ? 100 µM ??????? 0% ????
????
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? 1 ?? 1 ???? 
Gonytrichum sp. ??????
?Gonytrychum sp. ???????? 21.12 g ????????????????????
??n-hexane, n-hexane-EtOAc, EtOAc, EtOAc-MeOH, MeOH ????????Fraction 1 
(106.1 mg, n-hexane-EtOAc (9:1))?Fraction 2 (41.0 mg, n-hexane-EtOAc (9:1-3:1))?Fraction 3 
(421.4 mg, n-hexane-EtOAc (1:3-1:1))?Fraction 4 (83.8 mg, n-hexane-EtOAc (1:1-1:4))?Fraction 
5 (164.9 mg, n-hexane-EtOAc (1:4-1:0))?Fraction 6 (807.2 mg, EtOAc-MeOH (1:0-1:4))?Fraction 
7 (17219.3 mg, EtOAc-MeOH (4:1-1:1))?Fraction 8 (2339.4 mg, EtOAc-MeOH (1:1)?Fraction 
(533.7 mg, MeOH) ????
Gonytolide A (11) ???
?Fraction 5 (164.9 mg) ??????????????????????CHCl3?CHCl3-
MeOH?MeOH ????????Fraction 5-1~5 ????Fraction 5-2 (103.4 mg?? CHCl3-
MeOH (49:1)) ? GPC HPLC (column: 1H, elutant: CHCl3, WL: 250 nm, flow rate: 3.5 mL/min) ?
???????gonytolide A (11) 87.4 mg????Gonytolide A (11): Colorless amorphous 
solid; [!]D
27 +49.7 (c 0.190, CHCl3); 1H NMR and 13C NMR data are shown in Table 2; LREIMS: 
m/z 638 [M]+ (base), 553, 539; HREIMS: m/z 638.1616 [M]+ (638.1636 calcd. for C32H30O14)?
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Gonytolide B (12) ???
?Fraction 6 (802.7 mg) ??????????????????????n-hexane, n-hexane-
EtOAc, EtOAc, EtOAc-MeOH, MeOH ????????Fraction 6-1~6 ????Fraction 6-3 
(301.8 mg, n-hexane-EtOAc (1:1-1:4)) ??????????????????????
CHCl3, CHCl3-MeOH, MeOH ????????Fraction 6-3-1~4 ????Fraction 6-3-1 (102.2 
mg, CHCl3-MeOH (1:0-49:1)) ? ODS ????????????????H2O-acetonitrile, 
acetonitrile, acetonitrile-EtOAc, EtOAc ????????Fraction 6-3-1-1~8 ????Fraction 6-
3-1-5 (87.6 mg, H2O-acetonitrile (1:1)) ??????????????????????n-
hexane, n-hexane-EtOAc, EtOAc, EtOAc-MeOH ????????Fraction 6-3-1-5-1~4 ????
Fraction 6-3-1-5-4 (21.5 mg, n-hexane-EtOAc (2:3-0:1)) ???????????????
???????n-hexane, n-hexane-EtOAc, EtOAc, EtOAc-MeOH, MeOH ????????
Fraction 6-3-1-5-4-1~6 ????Fraction 6-3-1-5-4-4 (9.3 mg, n-hexane-EtOAc (1:1-1:2)) ?GPC 
HPLC (column: 1H, elutant: CHCl3, WL: 250 nm, flow rate: 3.5 mL/min) ????????
gonytolide B (12) 3.1 mg ????Gonyolide B (12): Colorless amorphous solid; [!]D27 +57.3 (c 
0.194, CHCl3); 1H NMR and 13C NMR data are shown in Table 3; LREIMS: m/z 638 [M]+, 429 
(base), 359; HREIMS: m/z 638.1633 [M]+ (638.1636 calcd. for C32H30O14)?
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Gonytolide C (13) ???
?Fraction 6-3-1-6 (23.9 mg, H2O-acetonitrile (1:1-2:3)) ??ODS ?????????????
???H2O-acetonitrile, acetonitrile, acetonitrile-EtOAc, EtOAc ??????? Fraction 6-3-1-6-
1~2 ????Fraction 6-3-1-6-2 (23.4 mg, H2O-acetonitrile (1:1-3:7)) ? GPC HPLC (column: 1H, 
elutant: CHCl3, WL: 250 nm, flow rate: 3.5 mL/min) ????????gonytolide C (13) 1.8 mg ?
???Gonytolide C (13): Colorless amorphous solid; [!]D27 +10.7 (c 0.363, CHCl3); 1H NMR and 
13C NMR data are shown in Table 4; LREIMS: m/z 638 [M]+, 579 (base), 503; HREIMS: m/z 
638.1625 [M]+ (638.1636 calcd. for C32H30O14)?
Gonytolide D (14) ???
?Fraction 6-3-2 (147.3 mg, CHCl3-MeOH (49:1)) ???????????????????
???n-hexane, n-hexane-EtOAc, EtOAc, EtOAc-MeOH, MeOH ????????Fraction 6-3-2-
1~7 ????Fraction 6-3-2-5 (80.7 mg, n-hexane-EtOAc (1:2-0:1)) ??ODS ????????
????????H2O-acetonitrile, acetonitrile, acetonitrile-EtOAc, EtOAc ??????? 
Fraction 6-3-2-5-1~6 ????Fraction 6-3-2-5-5 (47.6 mg H2O-acetonitrile (1:1)) ??????
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????????????????CHCl3?? CHCl3-MeOH?? MeOH ????????
gonytolide D (14) 8.3 mg ????Gonytolide D (14): Colorless amorphous solid; [!]D27 +12.1 (c 
0.896, CHCl3); 1H NMR and 13C NMR data are shown in Table 5; LREIMS: m/z 638 [M]+, 579.0 
(base), 503; HREIMS: m/z 638.1612 [M]+ (638.1636 calcd. for C32H30O14)?
Gonytolide E (15) ???
?Fraction 6-7 (255.4 mg, EtOAc MeOH (1:0-0:1)) ???????????????????
???CHCl3??CHCl3-MeOH?MeOH ????????Fraction 6-7-1~5 ????Fraction 6-
7-4 (76.0 mg, CHCl3-MeOH (1:0-49:1)) ? ODS ????????????????H2O-
acetonitrile, acetonitrile, acetonitrile-EtOAc, EtOAc ??????? Fraction 6-7-4-1~5 ????
Fraction 6-7-4-3 (12.6 mg H2O-acetonitrile (7:3-3:2)) ? GPC HPLC (column: 1H, elutant: CHCl3, 
WL: 250 nm, flow rate: 3.5 mL/min) ??????? gonytolide E (15) 4.0 mg ????
Gonyolide E (15): Colorless amourfas solid; [!]D
27 +8.2 (c 0.279, CHCl3); 1H NMR and 13C NMR 
data are shown in Table 6; LRFABMS: m/z 657 [M+H]+, 551, 503; HRFABMS: m/z 657.1824 
[M+H]+ (657.1819 calcd. for C32H30O14)?
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Gonytolide F (16) ???
?Fraction 4 (83.8 mg, n-hexane-EtOAc (1:1-1:4)) ???????????????????
???CHCl3?CHCl3-MeOH?MeOH ????????Fraction 4-1~7 ????Fraction 4-2 
(9.7 mg, CHCl3) ??????????????????????n-hexane, n-hexane-EtOAc, 
EtOAc, EtOAc-MeOH, MeOH ????????gonytolide F (16) 1.8 mg????Gonyolide F 
(16): Colorless amorphous solid; [!]D
27 +25.1 (c 0.184, CHCl3); 1H NMR and 13C NMR data are 
shown in Table 7; LREIMS: m/z 320 [M]+, 279, 236; HREIMS: m/z 320.0871 [M]+ (320.0896 calcd. 
for C16H16O7)?
Gonytolide G (17) ???
Fraction 6-3 (301.8 mg, n-hexane-EtOAc (1:1-1:4)) ???????????????????
???CHCl3??CHCl3-MeOH, MeOH ????????Fraction 6-3-1~4 ???. Fraction 6-3-1 
(102.2 mg, CHCl3-MeOH (1:0-49:1)) ? ODS ????????????????H2O-
acetonitrile?acetonitrile?acetonitrile-EtOAc?EtOAc ????????gonytolide G (17) 7.0 mg 
????Gonytolide F (17): Colorless amorphous solid; [!]D27 +19.7 (c 0.315, CHCl3); 1H NMR 
and 13C NMR data are shown in Table 8; LREIMS: m/z 336.1 [M]+ (base), 252.1, 237.0; HREIMS: 
m/z 336.0836 [M]+ (336.0845 calcd. for C16H16O7)?
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? 1 ?? 2 ????
????18 ???
?Gonytolide A (7.7 mg, 0.012 mmol) ? MeOH (1.0 mL) ?????10% ??-??????? 
(30?µL) ??????? 6 ????????????????????????????
????????????????CHCl3-MeOH (149:1) ?????? 18 (2.9 mg, 35%) ?
???18: Colorless amorphous solid; 1H NMR (400 MHz, CDCl3) !: 11.49 (1H, s), 6.49 (1H, s), 
3.85 (1H, dt, J =10.4, 2.1 Hz), 3.66 (6H, s), 3.37 (1H, d, J = 10.4 Hz), 3.09 (1H, d, J = 16.9 Hz) 2.98 
(1H, d, J = 16.9 Hz), 2.52 (1H, dt, J = 7.2, 2.0 Hz), 1.94-2.04 (1H, m), 1.92 (3H, s), 1.56-1.66 (2H, 
m); 13C NMR (100 MHz, CDCl3) !: 194.4, 173.7, 169.3, 161.0, 157.3, 150.4, 113.9, 110.8, 106.4, 
86.9, 73.7, 53.2, 51.6, 40.6, 29.7, 26.3, 20.8; LREIMS: m/z 702 [M]+, 638 (base); HREIMS: m/z 
702.2156 [M]+ (702.2160 calcd. for C34H38O16)
????19 ???
???? 18 (3.0 mg, 4.2 µmol) ??CH2Cl2 (3.0 mL) ?????Et3N (1.0 µL, 6.3 µmol)?DMAP 
(0.1 mg, 0.8 µmol)?WSC (4.1 mg, 21.3 µmol), (R)-methoxyphenylacetic acid (7.0 mg, 42.9 µmol) 
??????????12 ????????????????????? EtOAc ? 3 ???
???????????????????????????????????????
???????????????????????????????????????
CHCl3 ?????? 19 (1.7 mg, 40%) ????19: Colorless amorphous solid; 1H NMR (400 
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MHz, CDCl3) !: 11.51 (1H, s), 7.40-7.55 (5H, m), 6.52 (1H, s), 5.27 (1H, dt, J =13.1, 3.4 Hz), 4.68 
(1H, s), 3.59 (3H, s), 3.53 (3H, s), 3.30 (3H, s), 3.01 (1H, d, J = 16.7 Hz), 2.96 (1H, d, J = 16.7 Hz), 
2.00 (3H, s), 1.70-1.80 (1H, m) 1.53-1.69 (2H, m), 1.45-1.50 (1H, m); 13C NMR (100 MHz, CDCl3) 
!: 194.2, 172.4, 169.5, 167.6, 160.7, 156.3, 150.8, 135.7, 130.6, 128.9, 126.9, 114.4, 110.7, 105.7, 
84.0, 81.6, 74.8, 57.1, 52.8, 51.6, 39.8, 28.5, 24.7, 21.0; LRFABMS: m/z 999 [M+H]+, 771; 
HRFABMS: m/z 999.3246 [M+H]+ (999.3268 calcd. for C52H54O16)
??? 20 ???
???? 19 ???????????? (S)-methoxyphenylacetic acid ????????20 
(1.6 mg, 37%) ????18: Colorless amorphous solid; 1H NMR (400 MHz, CDCl3) !: 11.41 (1H, 
s), 7.37-7.42 (5H, m), 6.44 (1H, s), 5.11 (1H, dd, J = 7.8, 5.0 Hz), 4.60 (1H, s), 3.57 (3H, s), 3.55 (3H, 
s), 3.34 (3H, s), 2.52 (1H, d, J = 16.8 Hz), 2.06-2.01 (1H, m), 1.96-1.99 (1H, m), 1.90 (3H, s), 1.79-
1.82 (1H, m), 1.69-1.74 (1H, m); 13C NMR (100 MHz, CDCl3) !: 194.1, 172.6, 169.6, 167.5, 160.9, 
155.7, 150.5, 135.4, 130.9, 129.2, 127.3, 113.7, 111.1, 105.7, 82.3, 75.1, 74.8, 57.1, 52.7, 51.6, 40.1, 
29.5, 25.4, 21.0; LRFABMS: m/z 999 [M+H]+, 771; HRFABMS: m/z 999.3249 [M+H]+ (999.3268 
calcd. for C52H54O16)
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? 1 ?? 3 ????
Gonytolide E (15) ?? A (11) ????
?Gonytolide E (15) (1.4 mg, 2.1 µmol) ? CH2Cl2 (1.0 mL) ?????Et3N (10 µL, 72 µmol)?
DMAP (0.05 mg, 0.4 µmol)?WSC (1.5 mg, 8.0 µmol) ??????????12 ???????
?????????????????????? EtOAc ? 3 ????????????
????????????????????????????????????????
??????????????????????????????CHCl3 ?????? 
gonytolide A (11) (1.3 mg, 93%) ????Gonytolide A (11): Colorless amorphous solid; [!]D27 
+43.2 (c 0.083, CHCl3); 1H, 13C NMR ??? Mass ????????????? gonytolide A 
(11) ?????????????
Gonytolide G (17) ?? F (16) ????
?Gonytolide G (16) (2.7 mg, 8.0 µmol) ? MeOH (3.0 mL) ????????20% Pd(OH)2 on 
carbon (1.0 mg) ?????????? 1.5 ?????????????????????
???????????????????????????????n-hexane-EtOAc 
(49:1) ?????? gonytoride F (16) (1.5 mg, 54%) ????Gonytolide F (16): Colorless 
amorphous solid; [!]D
27 +24.5 (c 0.102, CHCl3); 1H, 13C NMR ??? Mass ?????????
???? gonytolide F (16) ?????????????
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? 1 ?? 5 ????
24 ??? (Gonytolide A (11) ????)
?Gonytolide A (11) (2.9 mg, 4.5 µmol) ? Et2O (2.0mL) ?????SO2Cl2 (10 µL, 0.14 mmol) 
??????? 8 ????????????????????????? ??????
????????????????CHCl3 ?????? 24 (1.9 mg, 65%) ????24; 
Colorless amorphous solid; 1H NMR (400 MHz, CDCl3) !: 12.04 (1H, s), 4.85 (1H, dd, J = 8.5, 5.3 
Hz), 3.72 (3H, s), 3.08 (1H, d, J = 17.0 Hz), 3.02 (1H, dd, J =17.0 Hz), 2.55 (1H, m), 2.29-2.55 (3H, 
m), 2.18 (3H, s); 13C NMR (100 MHz, CDCl3) !: 196.8, 177.2, 170.9, 158.8, 151.9, 143.4, 118.8, 
115.8, 109.1, 86.2, 80.6, 52.5, 39.8, 28.9, 22.1, 20.2; LREIMS: m/z 706 [M]+ 621, 607; HREIMS: m/z 
706.0992 [M]+ (706.0987 calcd. for C32H28O14Cl2)?
25 ??? (Gonytolide A (11) ? O-????) 
?Gonytolide A (13.7 mg, 0.021 mmol) ? MeOH-MeCN (19:1) ???? (2.0 mL) ?????
DIPEA (10 mL, 0.057mmol)?0.6 M trimethylsilyldiazomethanein in n-hexane (178 µL, 0.107 
mmol) ??????? 3 ?????????????????????????????
???????????????????CHCl3-MeOH (99:1) ?????? 25 (6.4 mg, 
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46%) ????25; Colorless amourphous solid; 1H NMR (400 MHz, CDCl3) !: 6.49 (1H, s), 4.75 
(1H, dd, J = 9.0, 5.3 Hz), 3.65 (3H, s), 2.92 (1H, d, J = 16.5 Hz), 2.89 (1H, d, J = 16.5 Hz), 2.30-2.40 
(2H, m), 2.15-2.30 (2H, m), 2.08 (3H, s); 13C NMR (100 MHz, CDCl3) !: 186.3, 175.2, 167.9, 159.6, 
158.1, 147.1, 116.8, 116.3, 105.8, 83.4, 80.8, 56.2, 53.1, 40.7, 27.1, 21.9; LREIMS: m/z 666 [M]+, 
580; HREIMS: m/z 666.1902 [M]+ (666.1917 calcd. for C34H48O14)?
73
? 2 ?? 2 ????
1-((R)-2,2-Dimethyl-1,3-dioxolan-4-yl)pent-4-en-1-ol (34) ???
?1,2:5,6-Di-O-isopropylidene-D-mannitol 25.0 g (95.3 mmol) ? CH2Cl2 (190 mL) ?????
NaIO4 (40.7 g, 190.3 mmol) ??????? 1 ???????????EtOAc ? 3 ????
????????????????????????????????????????
??????? butenylmagnesium bromide 0.5 M THF ?? 380 mL ???? 5 ?????
??????????????????????????EtOAc ? 3 ?????????
???????????????????????????????????????
????????????????????????????n-hexane-EtOAc (19:1-9:1) 
?????? 34 (8.51 g, 24%, 2 steps) ????????????????? (dr = 3:1)?34: 
Colorless oil; 1H NMR (Major isomer) (400 MHz, CDCl3) !: 5.83 (1H, ddt, J = 17.2, 10.4, 6.8 Hz), 
5.06 (1H, dd, J =17.3, 1.8 Hz), 4.99 (1H, dd, J = 10.3, 1.8 Hz), 4.00-4.04 (1H, m), 3.98 (1H, dd, J = 
6.9, 6.7 Hz), 3.91 (1H, dd, J = 6.9, 6.8 Hz), 3.71-3.80 (1H, m), 2.29 (1H, d, J = 7.3 Hz), 2.10-2.22 
(2H, m), 1.53-1.60 (1H, m), 1.43-1.50 (1H, dt, J = 9.3, 5.5 Hz), 1.42 (3H, s), 1.36 (3H, s); 13C NMR 
(Major isomer) (100 MHz, CDCl3) !: 137.9, 115.0, 108.9, 78.6, 70.2, 64.7, 31.7, 29.8, 26.3, 25.1; 
LREIMS: m/z 171 [M-Me]+, 143, 101; HREIMS: m/z 171.1001 [M-Me]+ (171.1021 calcd. for 
C9H15O3)?
(2R)-3-(p-Methoxybenzyloxy)hept-6-en-1,2-diol (35) ???
???? 34 (4.68 g??25.12 mmol) ??DMF (50.0 mL) ????????????sodium hydride 
(1.81 g?? 75.36 mmol)?tetrabutylammonium iodide (4.64 g?? 12.56 mmol)?p-methoxybenzyl 
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chloride (1429 mg??9.48 mmol) ????? 3 ???????????????? 0.5 M HCl 
??????????? EtOAc ? 3 ???????????????????????
????????????????????????????????????????
???????????????????????n-hexane-EtOAc (1:1-1:4) ?????? 
35 (5.21 g, 78%) ????????????????? (dr = 3:1)?35: Colorless oil; 1H NMR 
(Major isomer) (400 MHz, CDCl3) !: 7.25 (2H, d, J = 8.0 Hz), 6.87 (2H, d, J = 8.0 Hz), 5.80 (1H, 
ddt, J = 16.9, 10.0, 6.4 Hz), 5.03 (1H, dd, J = 16.9, 1.6 Hz), 4.98 (1H, dd, J = 10.0, 1.6 Hz), 4.54 (1H, 
d, J = 10.9 Hz), 4.49 (1H, d, J = 10.9 Hz), 3.79 (3H, s), 3.65-3.79 (3H, m), 3.55 (1H, dt, J = 8.0, 4.2 
Hz), 2.78 (1H, br.s), 2.46 (1H, br.s), 2.05- 2.28 (2H, m), 2.08-2.12 (1H, m), 1.74-1.82 (1H, m), 1.54-
1.63 (1H, m); 13C NMR (Major isomer) (100 MHz, CDCl3) !: 159.2, 138.0, 130.1, 129.4 (2C), 114.9 
, 113.8 (2C), 80.1, 72.5, 72.3, 63.3, 55.2, 29.7, 29.5; LREIMS: m/z 266 [M]+, 248; HREIMS: m/z 
266.1515 [M]+ (266.1518 calcd. for C15H22O4)?
(2R)-1-(tert-Butyldimethylsilyloxy)-3-(p-methoxybenzyloxy)hept-6-en-2-ol (36) ???
???? 35 (5.95 g, 19.4 mmol) ? CH2Cl2 (100 mL) ??????????? Et3N (10.8 mL, 
77.7 mmol)?DMAP (95.2 mg, 7.8 mmol)?tert-butyldimethylsilyl chloride (5847 mg, 38.8 mmol) 
??????15 ???????????????? 0.5 M HCl ?????? EtOAc ? 3 ?
????????????????????????????????????????
??????????????????????????????????????
???????n-hexane-EtOAc (19:1) ?????? 36 (7.22 g, 98%) ??????????
??????? (dr = 3:1)?36: Colorless oil; 1H NMR (Major isomer) (400 MHz, CDCl3) !: 7.20 
(2H, d, J = 8.3 Hz), 6.87 (2H, d, J = 8.3 Hz), 5.82 (1H, ddt, J = 17.0, 10.1, 6.2 Hz), 5.03 (1H, dd, J = 
17.0, 1.4 Hz), 4.95 (1H, dd, J = 10.1, 1.4 Hz), 4.50 (2H, s), 3.72 (3H, s), 3.60-3.72 (3H, m), 3.47 (1H, 
dd, J = 10.4, 5.6 Hz), 2.40 (1H, d, J = 3.7 Hz), 2.17-2.30 (1H, m), 2.05-2.15 (1H, m), 1.65-1.72 (2H, 
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m), 0.88 (9H, s), -0.06 (6H, s); 13C NMR (Major isomer) (100 MHz, CDCl3) !: 159.2, 138.6, 130.6, 
129.4 (2C), 114.5 (2C), 113.7, 78.3, 72.8, 71.9, 63.7, 55.2, 29.7, 29.3, 25.8 (3C), 18.2, -5.4 (2C); 
LREIMS: m/z 379 [M-H]+, 305; HREIMS: m/z 379.2390 [M-H]+ (379.2305 calcd. for 
C21H35O4Si)?
1-(tert-Butyldimethylsilyloxy)-3-(p-methoxybenzyloxy)hept-6-en-2-one (37) ???
-78 ˚C ???? oxalyl chloride (6.74 mL, 77.6 mmol) ?? CH2Cl2 (50 mL) ?????
dimethylslofoxide (6.88 mL, 96.9 mL) ????? 30 ????????????? 35 (7.38 g, 
19.4 mmol) ? CH2Cl2 (10 mL) ??????????? 30 ????????triethylamine 
(26.9 mL, 194 mL) ??????????? 30 ???????0 ˚C ?????????
???????????????????EtOAc ? 3 ????????????????
????????????????????????????????????????
??????????????????????????????n-hexane-EtOAc (19:1) 
?????? 37 (6.97 mg, 95%) ????37: Colorless oil; 1H NMR (400 MHz, CDCl3) !: 7.25 
(2H, d, J = 8.6 Hz), 6.88 (2H, d, J = 8.6 Hz), 5.75 (1H, ddt, J = 17.8, 10.3, 6.7 Hz), 5.00 (1H, dd, J = 
17.8, 1.2 Hz), 4.98 (1H, dd, J = 10.3, 1.2 Hz), 4.50 (1H, d, J = 11.4 Hz), 4.47 (1H, d, J = 18.4 Hz), 
4.40 (1H, d, J = 18.4 Hz), 4.38 (1H, d, J = 11.4 Hz), 4.07 (1H, dd, J = 7.9, 4.7 Hz), 3.80 (3H, s), 2.08-
2.25 (2H, m), 1.69-1.83 (2H, m); 13C NMR (100 MHz, CDCl3) !: 210.3, 159.4, 137.4, 129.6 (2C), 
129.4, 115.4, 113.9 (2C), 81.5, 72.2, 67.1, 55.2, 31.3, 29.3, 25.7 (3C), 18.3, -5.4 (2C); LREIMS: m/z 
377 [M-H]+, 321, 305 (base); HREIMS: m/z 377.2189 [M-H]+ (377.2148 calcd. for C21H33O4Si)?
1-(Methoxymethoxy)-3-(p-methoxybenzyloxy)hept-6-en-2-one (38) ???
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??? 37 (3.50 g, 9.25 mmol) ??????? MeOH (9.0 mL) ?????10% HCl-MeOH 
(1.0 mL) ???? 2 ??????????????????????????????? 
CH2Cl2 (20 mL) ?????N,N-diisopropylethylamine (3.9 mL, 22.6 mol), chloromethyl methyl 
ether (1.7 mL, 22.6 mmol)??????? 7 ?????????????????????
??????????? EtOAc ? 3 ???????????????????????
????????????????????????????????????????
??????????????????????????????????n-hexane-
EtOAc (9:1-4:1) ?????? 38 (2.96 g, 87%) ????38: Colorless oil; 1H NMR (400 MHz, 
CDCl3) ! : 7.24 (2H, d, J = 8.7 Hz), 6.89 (2H, d, J = 8.7 Hz), 5.75 (1H, ddt, J = 16.9, 10.3, 6.7 Hz), 
5.06 (1H, dd, J = 16.9, 1.6 Hz), 4.96 (1H, dd, J = 10.3, 1.6 Hz), 4.65 (2H, s), 4.48 (1H, d, J = 11.3 
Hz), 4.44 (1H, d, J = 18.4 Hz), 4.42 (1H, d, J = 18.4 Hz), 4.37 (1H, d, J = 11.3 Hz), 3.94 (1H, dd, J = 
7.4, 5.2 Hz), 3.80 (3H, s), 3.36 (3H, s), 2.07-2.23 (2H, m), 1.72-1.85 (2H, m); 13C NMR (100 MHz, 
CDCl3) ! : 208.3, 159.4, 137.4, 129.6 (2C), 129.1, 115.5, 113.8 (2C), 96.4, 82.3, 72.4, 69.7, 55.7, 
55.2, 31.3, 29.1; LREIMS: m/z 307 [M-H]+, 280, 263; HREIMS: m/z 307.1564 [M-H]+ (307.1514 
calcd. for C17H23O5)?
1-(2',6'-Dihydroxy-4'-methylphenyl)ethanone (33) ???
????orcinol (5.02 g, 40.3 mmol) ? chlorobenzene (50.4 mL) ?????0 ˚C ??????? 
aluminium chloride (16.3 g, 121 mmol)?acetyl chloride (4.0 mL, 56.4 mmol) ???????70 ˚ C 
? 5 ???????????????????????????EtOAc ? 3 ??????
???????????????????????????????????????
???????????????????????????????????n-hexane-
EtOAc (19:1) ?????? 33 (4.63 g, 69%) ????33: yellow amorphous solid; 1H NMR (400 
MHz, CDCl3) !: 9.71 (2H, br.s) 6.22 (2H, s), 2.72 (3H, s), 2.24 (3H, s); 13C NMR (100 MHz, CDCl3) 
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!: 204.8, 161.2 (2C), 148.0, 109.1 (2C), 108.2, 33.1, 21.8); LREIMS: m/z 166 [M]+; HREIMS : m/z 
166.0614 [M]+  (166.0629 calcd. for C9H10O3).
5-Hydroxy-2-(1-(4-methoxybenzyloxy)pent-4-en-1-yl)-2-((methoxymethoxy)methyl)-7-
methylchroman-4-one (39) ???
?????? 33 (2.21 g, 13.34 mmol) ?? 38 (2.41 g, 7.85 mmol) ? toluene (50 mL) ???
???????? pyrrolidine (0.72 mL, 8.65 mmol)?catecol (518.0 mg, 4.7 mmol) ?????
? 130 ˚C ? 8 ????????????????????? 0.5 M HCl ????????
?? EtOAc ? 3 ????????????????????????????????
????????????????????????????????????????
???????????n-hexane-EtOAc (1:2-1:4) ?????? 39 (859.4 mg, 24%) ????
????????????? (dr = 5:2)?39: Colorless oil; 1H NMR (Major isomer) (400 MHz, 
CDCl3) !: 11.59 (1H, s), 7.19 (2H, d, J = 8.8 Hz), 6.85 (2H, d, J = 8.8 Hz), 6.30 (1H, br.s), 6.26 (1H, 
br.s),  5.82-5.74 (1H, m), 5.03 (1H, dd, J = 17.9, 1.4 Hz), 4.96 (1H, dd, J = 10.8, 1.4 Hz), 4.68 (1H, d, 
J = 18.2 Hz), 4.57 (1H, t, J = 6.4 Hz), 4.53 (1H, d, J = 18.2 Hz), 4.40-4.46 (2H, m), 3.79 (3H, s), 
3.65-3.79 (2H, m), 3.28 (3H, s), 3.15 (1H, d, J = 17.5 Hz), 2.77 (1H, d, J = 17.5 Hz), 2.27 (3H, s), 
2.03-2.17 (2H, m), 1.80-1.97 (1H, m), 1.64-1.77 (1H, m); 13C NMR (Major isomer) (100 MHz, 
CDCl3) !: 196.8, 161.2, 159.0, 150.1, 137.7, 131.2, 130.1, 129.3 (2C), 115.1, 113.6 (2C), 109.4, 
108.4, 105.3, 96.5, 85.7, 80.1, 74.8, 68.1, 55.7, 55.2, 38.0, 30.4, 29.6, 22.5; LREIMS: m/z 456 [M]+, 
372 ; HREIMS : m/z 456.2139 [M]+ (456.2148 calcd. for C26H32O7)?
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4-(5-Hydroxy-2-((methoxymethoxy)methyl)-7-methylchroman-4-one-2-yl)-4-(p-methoxy-
benzyloxy)butanoic acid (41) ???
?????? 39 (149.3 mg, 0.327 mmol) ? acetone-acetonitlrile-H2O (1:1:1) (3 mL) ?????
?????NMO (76.6 mg, 0.65 mmol)?OsO4 2% ??? (80 mL) ?????? 9 ????
???????? 10% ????????????? EtOAc ? 3 ???????????
??????????????????????????????????????? 
THF-H2O (2:1) (3.0 mL) ?????????NaIO4 (79.1 mL, 0.37 mmol) ??????? 2 ?
???????EtOAc ? 3 ????????????????????????????
???????????????????????????????? 1,4-dioxane-H2O 
(3:1) (4.0 mL) ???????????????????????? (57.6 mg, 0.37 mmol)?
1,3,5-triethoxybenzene (258.4 mg, 1.23 mmol)???????????(80%) (41.7 mg, 0.37 mmol) 
????????? 4 ??????????????? 1.0 M HCl ?????????
EtOAc ? 3 ???????????????????????????????????
??????????????????????????????????????? 
CHCl3-MeOH (49:1) ?????? 41 (32.5 mg, 24%) ????????????????? 
(dr = 5:2)?41: Colorless oil; 1H NMR (Major isomer) (400 MHz, CDCl3) !: 11.59 (1H, s), 7.19 
(2H, d, J = 8.3 Hz), 6.83 (2H, d, J = 8.3 Hz), 6.30 (1H, br.s), 6.27 (1H, br.s), 4.72 (1H, d, J = 9.8 Hz), 
4.64 (1H, d, J = 9.8 Hz), 4.43-4.54 (2H, m), 4.33 (1H, dd, J = 8.3, 3.6 Hz), 3.79-3.82 (2H, m), 3.78 
(3H, s), 3.28 (3H, s), 3.18 (1H, d, J = 17.4 Hz), 2.76 (1H, d, J = 17.4 Hz), 2.50-2.57 (1H, m), 2.34-
2.44 (1H, m), 2.7 (3H, s), 1.88-1.99 (1H, m), 1.64-1.76 (1H, m); 13C NMR (Major isomer) (100 MHz, 
CDCl3) !: 195.8, 168.2, 160.5, 158.3, 150.4, 131.6, 130.3, 129.2 (2C), 112.4 (2C), 109.6, 108.2, 
105.3, 97.2, 84.0, 81.3, 74.7, 67.3, 55.8,  55.1, 39.6,  29.7, 27.1, 21.4; LRFABMS: m/z 475 [M+H]; 
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HRFABMS: m/z 475.1945 [M+H]+ (475.1968 calcd. for C25H31O9)?
5-Hydroxy-2-(hydroxymethyl)-7-methyl-2-(5-oxotetrahydrofuran-2-yl)chroman-4-one (28) 
???
??? 41 (55.3 mg, 0.04 mmol) ? MeOH (2.0 mL) ?????20% Pd(OH)2 on carbon (7.0 mg) 
????????????? 16 ?????????????????????????
???????????????? THF-6 M HCl (1:1) (3.0 mL) ??????????12 
?????????????????????????EtOAc ? 3 ??????????
????????????????????????????????????????
???????????????????????CHCl3-MeOH (49:1) ?????? 28 
(8.1 mg, 70%) ????????????????? (dr = 5:2)?28: Colorless oil; 1H NMR 
(Major isomer) (400 MHz, CDCl3) !: 11.51 (1H, s), 6.34 (1H, br.s), 6.26 (1H, br.s), 4.76 (1H, dd, J = 
14.4, 7.7 Hz), 3.95-3.75 (2H, m), 2.92 (1H, d, J = 17.4 Hz), 2.80 (1H, d, J = 17.4 Hz), 2.50-2.71 (2H, 
m), 2.30-2.40 (2H, m); 13C NMR (Major isomer) (100 MHz, CDCl3) !: 194.9, 176.2, 161.6, 158.5, 
151.1, 110.3, 108.1, 105.3, 82.3, 80.2, 62.2, 37.2, 28.1, 22.4, 22.1; LREIMS: m/z 292 [M]+(base), 207; 
HREIMS: m/z 292.0943 [M]+ (292.0946 calcd. for C15H16O6)?
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